Aims and objectives: The present study was carried out to evaluate the correlation between Cariogram and Oratest in caries risk assessment among school children.
Introduction
Dental caries has a multi factorial etiology, host including saliva and teeth, the microflora or biofilm, the substrate as diet and time. The modifiable risk factors can be modified and amenable to intervention. Whereas, the non-modifiable risk factors are quite challenging to health care professionals [1] . Understanding caries etiology and its progression is very important for planning preventive programs for dental caries and this has been made easy with concomitant advances in science and technology [2, 3] . Dental caries risk model is used when it is important to identify one or more risk factors for the disease so that likely points for intervention can be planned. A prediction model, on the contrary, is used when one is mainly interested in identifying who is at high risk. The main goal is to maximize sensitivity and specificity of the prediction, so that any good predictor may be included in the model. A challenge for the biological factor approach is to correctly summarize the complex picture of the various inter-related caries risk factors, so that it can easily be used by the dental professional routinely in the dental clinics [4, 5] .
The concept of prediction of human dental caries risk has existed for many years, particularly, during the past twenty years where the interest in this issue has been increased. This appears to reflect recent advances in the knowledge of the etiology of dental caries, thus the caries prediction will be more accurate and depend on certain specific risk factors or their combinations. The desire to prevent rather than to treat dental caries should be take the priority of dental health care workers but at the same time the increasing need of cost should be understood and put in their consideration [6, 7] .
The Oratest is a potential whole mouth diagnostic test to measure microbial load in intraoral diseases of epidemiological importance like periodontal disease and caries. It can be used as a simple, inexpensive and rapid technique for assessing caries activity since a significant relationship exists clinically with caries status and microbiologically with the streptococcus mutans count of the individual [8, 9] .
It has been hypothesized that Oratest is based on the rate of oxygen depletion by micro-organisms. Under aerobic conditions the bacterial enzyme; aerobic dehydrogenase transfers electrons or protons to oxygen. Once oxygen gets utilized by the aerobic organisms and an anaerobic environment is attained, methylene blue (redox indicator) acts as an electron acceptor and gets reduced to leukomethylene blue. The metabolic activity of the aerobic microorganism is reflected by the reduction of methylene blue to leukomethylene blue [10] .
Caries risk assessment has moved from depend on individual risk factor to an approach in which all risk factors are weighted based on the putative role they play in the etiology of the dental disease [11, 12] . Among the caries risk prediction models available is the cariogram which graphically determine the chance of an individual avoiding caries in the near future [13, 14] . Many studies indicated that, Cariogram was more accurate in predicting caries than any single factor and had shown promising results in predicting caries in children [15, 16] .
The lack of sufficient studies to evaluate the effectiveness of Oratest as a risk assessment test in comparison with a well approved caries risk assessment model is the main reason why this is not universally acceptable in spite of its advantages and potential, so the present study conducted to validate the effectiveness of this technique in relation to Cariogram for caries risk assessment.
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Aim of the Work
The present study was carried out to: a) Provide 
Materials and Methods
The present study is a clinical diagnostic trial to evaluate the effectiveness of Oratest to predict caries activity among children. The present study was started at the beginning of February 2017 and ended by the end of May 2017.
Sample size
The target population was school children from (6-12) years old participating in health education school based program carried out by the researchers. By calculation of the sample size at confidence interval 95% and confidence level of 5%, the estimated sample was 217 which increased to 240 children.
Sample selection
A total of 240 healthy school children of both gender with an age range from 6-12 years were selected. The selected children were not taking antibiotics or using mouth rinses within the two months preceding the study. Before starting the study the ethical approval was obtained from Ethical Committee, Faculty of Dentistry, Mansoura University, also written informed consents were obtained from the school authority and children's parents.
Risk assessment according to cariogram
Dietary information was collected from a weekly dietary questionnaire completed by each participant to record the amount, type and frequency of the foods consumed for a week. Interview were employed to collect data related to general diseases, the use of fluoridated toothpaste, tooth brushing habits and other fluoride supplements (Table 1) .
Dental caries for each participant was visually assessed using WHO criteria [17] . The caries experience was calculated as the summation of DMFT+deft [18, 19] . The normal past dental history for this age group was considered when dental caries experience = 3-4.
Dental plaque was assessed according to Sillness and loe Plaque Index criteria [20] . Saliva samples were collected according to a standardized method, the child was asked to sit comfortably on the dental chair in an erect position. After swallowing the preexisting saliva in the oral cavity, a standardized piece of gum base (nearly one gram) was given to the child. The stimulated saliva secreted in the subsequent (5 min) was collected while the child chewed on the same block of gum base. The child was asked to spit and drool in a disposable sterile cup held near the mouth. The stimulated salivary flow rate was calculated as amount of saliva/collection time = ml/min [21] .
Streptococcus mutans level was detected using chair-side method/ Dentocult Strip Mutans (DSM). According to the instructions of the manufacturer, the plastic DSM strips were rotated 10 times directly on the tongue, withdrawn through lightly closed lips and then cultivated in a vial of selective culture broth for 48 hours. The growth was scored in four levels (0-3) based on the density on the strip (Table 1) .
Data concerning the seven factors considered in this study were fed into the Cariogram software. To avoid bias, clinical judgment, which was based on the opinion of the clinician, was set to (1) for all patients. Once information was entered into the program, a pie chart was showed a green area of the chart indicating the "actual chance to avoid new cavities" was automatically generated.
Risk assessment according to Oratest
Oratest was carried out for the same patients after performing the Cariogram. Each patient was given 10 ml of ultrahigh temperature sterilized cow milk in a beaker and asked to rinse the mouth vigorously for 30 seconds. The expectorated milk was collected in the same beaker and 3 ml of expectorate was aspirated with the help of a disposable syringe, 0.12 ml of 0.1% methylene blue was added to a sterile screw cap test tube. The expectorated milk was transferred to 0: > 1.1 ml/min 1: 0.9-1.1 ml/min 2: 0.5-0.9 ml/min 3: < 0.5 ml/min the test tube and thoroughly mixed, and placed on a stand in a well illuminated area over a mirror at room temperature. Test tubes were observed every 10 min for color change at the bottom, which would easily be discernible in the mirror. Time taken for initial color change within a 6 mm diameter circle on the bottom of the test tube was recorded [22] .
Statistical analysis
After data collection, the subjects were classified into low and high caries risk groups according to the green sector percentage of the Cariogram. Chi square test was used to compare frequencies of different scores of risk factors. Mann-Whitney test was used to compare between low and high caries risk groups as regards the green sector, Oratest time and dental caries experience scores. To explore potential associations between Cariogram values (green sector), the time scores obtained by the Oratest and dental caries experience, Spearman's correlation coefficients were calculated. All analyses were performed using SPSS for Windows V.22 (IBM Inc., Chicago, USA). The p-values equal or less than 0.05 was considered significant.
Results
The green sector of Cariogram for each individual was detected. Then subjects were classified into two caries risk groups according to the green sector percentage shown by the Cariogram: low caries risk group (green sector more than 50%) and high caries risk group (green sector equal or less than 50%). There were statistically significant differences between the two sectors regarding all variables of cariogram except the general health condition (related diseases) ( Table 2) .
Comparison between the high caries risk and low caries risk groups classified by Cariogram indicated that, the mean green sectors were 58.87 and 21.52, the mean Oratest times were 170.45 and 64.43 min. and the mean caries experience was 1.49 and 6.33 for low caries and high caries risk groups respectively. Significant differences were found between low and high caries sectors regarding cariogram variables, Oratest time and dental caries experience as evident in Table 3 .
Testing the correlation between cariogram, Oratest and dental caries experience revealed that, the Oratest time (min) exhibited a statistically highly significant positive linear relationship with Cariogram green sector. Both Oratest time and Cariogram green sector were found to be in a statistically highly significant negative linear relationship with dental caries experience (Table 4) (Figures  1-3 
Discussion
In the modern era of early detection of dental caries, there is a need for rapid and accurate method for detection of caries activity and future caries risk. The present study was concerned with the evaluation of the effectiveness of Oratest as a simple caries predictive method compared to the Cariogram.
Cariogram is a reliable tool in caries prediction which has been validated in school children, adults and the elderly [23] [24] [25] [26] . It can aid in identifying different risk groups in a community and developing preventive strategies for reducing caries risk in children, however multiple variables should be evaluated and fed the Cariogram to obtain the green sector [27] .
The efficacy of Oratest as a simple chair side caries activity test was evaluated in previous studies where increased the amount of bacterial colonization lead to lesser the amount of time taken for the change in the color of methylene blue and vice versa, and thus it was inferred that Oratest provided a reliable estimate of the caries activity [28, 29] . However, the literature about its comparative evaluation with other caries activity tests seems to be lacking. Hence, this study has been attempted to explore the correlation of simple oral rinse technique (Oratest) with an objective caries predictive technique (Cariogram) in school children.
The results of the present study indicated high significant differences between low caries risk and high caries risk individuals classified by Cariogram as regards different risk factors (Table 2) , also, there was highly significant negative correlation between cariogram and past dental caries experience (Table 4) . These results support the results obtained by previous studies which proved the usability of Cariogram in caries risk assessment [30, 31] .
The results of the present study indicated, individuals with Oratest time less than 64.43 minutes are at high caries risk and there were high significant differences between low caries risk and high caries risk individuals as regards Oratest scores (Table 3) , also there was highly significant negative correlation between Oratest scores and past dental caries experience (Table 4) , these results confirm the ability of Oratest to predict the caries susceptibility as these results support the results obtained by other studies which suggested the usability of Oratest as a caries risk assessment tool both at the individual level and community to identify person or groups of persons with an increased risk to develop caries [32, 33] .
The present study revealed high positive correlation between the scores of green sector of cariogram and Oratest scores (Table 4) . Evidence was found that Oratest time was significantly higher in low risk individuals as well as negative correlations with dental caries experience was occurred [28, 29] . Also, higher levels of cariogenic organisms and higher plaque values in high risk group may have resulted into shortest Oratest time [34, 35] .
Both Cariogram and Oratest are effective in prediction of caries risk as they have combination of sensitivity and specificity more than 160 percent and reaching the desired combination of sensitivity and specificity decided by previous studies approved different caries risk assessment tools (Table 5 ) [36, 37] . It is important to consider this as it has been widely recognized that regardless of the accuracy of any caries risk assessment system, the data collection process for decision-making by the clinician needs to be quick, inexpensive, and be acceptable to those to whom it is applied [38] . Thus, in context to the observations of the present study and of earlier studies supported that Oratest can be used as tool to estimate caries activity.
Conclusion
The present study confirmed the ability of Oratest as simple, inexpensive and accurate risk assessment tool for detecting caries susceptibility on individual level as well as community level.
